###### Learning Point of the Article:

Reduction and fixation of the anterior pelvic column and the quadrilateral plate of the acetabulum fractures can be treated successfully with the use of Anterior Intrapelvic Approach -- ilioinguinal modification. The use of the anatomical suprapectineal plate system offers more stable osteosynthesis and reduces the operating time avoiding the use of multiple reconstruction plates. However the placement of this anatomical plate makes the Anterior Intrapelvic Approach imperative.

Introduction {#sec1-1}
============

Pelvic fractures (and acetabulum) are very serious high-energy injuries sometimes life threatening. In bibliography, there are series of 3471 acetabulum fractures in 3434 patients (23 publications) \[[@ref1], [@ref2], [@ref3], [@ref4]\]. There were 3561 males and 1396 females with male-to-female ratio 2.5:1 or 71.8% versus 29.2%, respectively \[[@ref5]\]. The mean age was 33.6 years old with fluctuation 7--106 years old. Motor accident was the main cause of these injuries in 79.2%, a simple falling in 8.5% and 5% other causes. About51.2% had multiple trauma injuries and 23.5% had traumatic brain injury. Data from German multicenter studies give 50.6% individual acetabulum fractures, 32.4% had one additional injury, and 17% had multiple injuries. The left acetabulum is more common than the right one. Mortality has been estimated to 3%. The ilioinguinal approach was the workhorse approach in the treatment of displaced acetabular and pelvic fractures during the past decades \[[@ref6]\]. The anterior intrapelvic (AIP) approach is lately the preferred surgical approach for the quadrilateral surface and anterior column fractures fixation. The AIP is based onthe initial Stoppa approach for hernias \[[@ref7]\]. Stoppa approach was modified and developed from Cole and Bolhofner \[[@ref8]\] for the acetabulum fractures. The current clinical practice for fixation, is the use of reconstruction plates. However, for these special types of the quadrilateral surface fractures of the pelvis, nowadays, a new type of anatomical plates has also been developed.

The scope of the manuscript is to present two similar pelvic fracture cases both treated with the new AIP approach (Stoppa approach)-the ilioinguinal modification. The traditional reconstruction plate is used in case 1, whereas a new specially designed anatomical quadrilateral plate (the suprapectineal edition) is used for internal fixation in case 2. The two cases are discussed in terms of surgical difficulty, surgical time, blood loss, patient recovery, and stability of the osteosynthesis.

Case Report {#sec1-2}
===========

From a number of operated pelvic fractures, two similar cases according to the classification of Judet-Letournel were chosen. Case 1 is a male 55 years old, with motor vehicle accident who had a pelvic fracture, especially a quadrilateral surface ([Fig. 1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}) in conjunction

with high anterior column fracture. Case 2 is also a male 58 years old, falling from height that had almost the same fracture type ([Fig. 6](#F6){ref-type="fig"} and [7](#F7){ref-type="fig"}).

![Case 1. Fracture of the quadrilateral plate -- high (until major ischial foramen) plus anterior column fracture.](JOCR-10-78-g001){#F1}

![Case 1. Sagittal computed tomography/scan. The roof of the acetabulum and also the medial wall of the quad are completely separated.](JOCR-10-78-g002){#F2}

![Case 1. Post-operative obturator oblique view. The reduction of the quadrilateral surface is almost perfect with bending reconstruction plate fixation.](JOCR-10-78-g003){#F3}

![Case 1. Post-operative iliac oblique view. The reconstruction plate is bended and twisted for appropriate implementation.](JOCR-10-78-g004){#F4}

![Case 1. A clinical image demonstrating the skin incision for fixing the quadrilateral plate using the anterior intrapelvic-ilioinguinal modification approach.](JOCR-10-78-g005){#F5}

![Case 2. Fracture of the quadrilateral plate-- high (until major ischial foramen), plus anterior column fracture.](JOCR-10-78-g006){#F6}

![Case 2. The X-ray.](JOCR-10-78-g007){#F7}

The area within the acetabulum is called quadrilateral (quad) surface or plate. A special type of pelvic fracture is that of the quadrilateral plate of the acetabulum fracture (fracture of the inner side of the acetabulum). This is a difficult area for surgical approach concerning the true pelvis. The classic ilioinguinal approach does not help for reduction and fixation of the quadrilateral plate because we can approach only indirectly and without visualization of the upper part of the quad plate until the upper part of the ischial spine. However, the AIP approach in conjunction with the ilioinguinal approach (AIP approach ilioinguinal modification) gives excellent access to the quad plate and the anterior column ofthe pelvis, especially if the anterior column reaches the iliac wing, and major sciatic foramen, high anterior column fractures. The AIP approach is indicated for virtually all fractures of the anterior column as well as associated anterior plus posterior hemitransverse patterns and also the transverse and the "T"-shaped fractures.

The surgical incision has two legs, the classic "bikini" incision, Pfannenstiel incision, and the vertical leg along the avascular plane of the linea alba ([Fig. 5](#F5){ref-type="fig"} and [10](#F10){ref-type="fig"}) which can be identified by carefully inspecting the external abdominal fascia. Both cases had central dislocation of the head and case 2 had fracture not only in the quadrilateral plate but also in the entire anterior column and especially in the upper pubic ramus nearby the pubis symphysis. Case 1 had broken the quad plate with the fracture line extending very centrally near the major sciatic foramen.

![Case 2. The anatomic plate for the quadrilateral surface fixed in iliac oblique view. Notice also that the plate holds the brim of the anterior column.](JOCR-10-78-g008){#F8}

![Case 2. Anteroposterior view of the fixation.](JOCR-10-78-g009){#F9}

![Case 2. A clinical image demonstrating the skin incision for fixing the quadrilateral plate using the anterior intrapelvic-ilioinguinal modification approach.](JOCR-10-78-g010){#F10}

Discussion {#sec1-3}
==========

The classic ilioinguinal approach is not the appropriate approach for fixing the quadplate, especially if the fracture line passes inner of the acetabulum brim. The reason this happens is that we cannot reduce the quad plate very successfully because we can only touch it with the finger without seeing it. In addition, we cannot insert a screw perpendicular or almost perpendicular to the quadrilateral plate through the reconstruction or the anatomical plates, as we can see in photos ([Fig. 3](#F3){ref-type="fig"}, [4](#F4){ref-type="fig"} and [9](#F9){ref-type="fig"}), (the perpendicular screws in the quad) even if we use an articulated screwdriver.

The modified Stoppa or AIP approach has absolute indication for the fractures of the quadrilateral plate and especially if those are in the middle-lower part of the anterior column nearby the ischial spine and distally.

If the fracture of the anterior column is high, that is, up to the major sciatic foramen, the AIP can be combined with the two first windows (middle and lateral) of the ilioinguinal approach. Of course, we can connect the two incisions as in our cases ([Fig. 5](#F5){ref-type="fig"} and [10](#F10){ref-type="fig"}) and we can use all the three windows of the ilioinguinal approach (lateral-middle-medial) for better fracture reduction of the entire anterior column and the quad surface. Of course, in this way, we can accomplish better fitting of the anatomical plate onto the quad surface ([Fig. 8](#F8){ref-type="fig"}). This combination of exposures is called ilioinguinal approach-intrapelvicmodification.

Surgery was performed 8 days after trauma for both cases. The operating room time for case 1 and 2 was 5.5h and 6.5h, respectively, and the blood loss was the same (3 blood units). Concerning the hemorrhage, we must underline the role of the corona mortis, an arterial branch which passes almost 2--3 cm from pubic symphysis and if is present must be ligated otherwise sometimes excessively bleeding will exist \[[@ref9], [@ref10]\]. This is the only real danger for the AIP approach as soon the obturator nerve and artery are easily recognizable passing the upper corner of the obturator foramen.

Conclusion {#sec1-4}
==========

The AIP approach can give excellent access similar to the middle window of the ilioinguinal approach but with the additional advantage that gives also perpendicular access at the quadrilateral surface through retropubic space of Retzius \[[@ref11]\]. In this way, the reduction of the fracture is easier and more accurate because of the visibility offered from this approach to the quad surface, especially if it is multifragmental.

In general, the AIP gives access to the true pelvis, the lateral pubic rami, beyond the iliopectineal brim-pelvic brim, and the quadrilateral plate in contrast to the extrapelvic access to the ilioinguinal approach \[[@ref12]\].

The application of the new anatomical plate is not possible through the ilioinguinal approach alone. The AIP is imperative for the fracture fixation of the quadrilateral plate using the suprapectineal plate system. The classic reconstruction plate can be inserted relatively easily on the upper surface of the iliopectineal brim with ilioinguinal approach but in our opinion is difficult to fix the plate at the internal side of the iliopectineal brim in a satisfactory way, without the AIP.

The combination of the AIP with the lateral or the first two windows of ilioinguinal approach gives excellent access to the true pelvis and the ilium in the high anterior column fractures. The two patients were able to stand up in the 3rd post-operative day and walk with crutches and partial weight-bearing in the 1st week. Full weight-bearing is permitted after 8 weeks post-operative. Three months later, the patient could walk without any assistance. The post-operative X-rays after 6 months depict the healing of the fracture and fixation in place without any failure.

###### Clinical Message

Reduction and fixation of the anterior column fractures of the pelvis and especially those including the quadrilateral plate of the acetabulum can be accomplished successfully with the use of AIP approach-ilioinguinal modification. The result of the fixation would be better with the use of anatomical suprapectineal plate system. In the latter case, the AIP approach is considered imperative.
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